INTRODUCTION

30
A critical relationship exists between reef-building corals and the symbiotic algae 31 residing within them. These dinoflagellate algae (zooxanthellae), from the genus Symbiodinium, 32 are photosynthetic, harvesting energy from sunlight and sharing that energy with their coral 33 hosts. In return, corals provide them with metabolic intermediates, a stable position in the 34 water column, and protection from grazing. This relationship, as important as it is for reef 35 health, is delicate-exposure to temperatures only marginally above the average summer 36 maximum can cause corals to bleach, expelling their resident algae (reviewed in (Brown 1997) ). 37 Massive bleaching due to global warming will drastically and irreversibly alter coral reef 38 4 ecosystems around the world, adversely impacting fisheries, coastal ecosystems, and placing 39 financial strain on developing economies that depend on tourism (reviewed in (Moberg and 40 Folke 1999)). 41 Remarkably, studies suggest that failure of the host to properly regulate zooxanthellae 42 cell divisions at high temperatures may cause bleaching (Bhagooli and Hidaka 2002; Strychar et 43 al. 2005) . In fact, in many corals, the optimal growth temperature for the symbiont exceeds the 44 bleaching threshold. For example, clade C zooxanthellae isolated from Montipora verrucosa 45 proliferate better when reared at 31° than when reared at lower temperatures (Kinzie et al. 46 2001); this temperature, however, is lethal to the host (Jokiel and Coles 1977) . 47 To establish symbiosis, corals produce a chemical signal that forces symbionts into a 48 non-motile, dividing state (Koike et al. 2004) . Unfortunately, it is unclear how corals coordinate 49 host and algal cell divisions to ensure that the proper density of symbionts is maintained.
50
Several pre-mitotic mechanisms have been proposed in a variety of Cnidarians, including 51 factors produced by coral cells that inhibit the algal cell cycle (Smith and Muscatine 1999) and 52 limited access to nutrients (Falkowski et al. 1993) , which may be controlled by the host or 53 simply by competition among symbionts (consistent with (Mcauley and Darrah 1990) ). Post-54 mitotic regulation might include digestion of algae in situ (Titlyanov et al. 1996) or expulsion of 55 excess algae (Jones and Yellowlees 1997) . In the anemone Aiptasia pulchella, rates of algal 56 expulsion increase with temperature and expelled algae, surprisingly, have a much higher rate 57 of mitosis than algae that are retained within their hosts (Baghdasarian and Muscatine 2000) . 58 Regardless of the mechanism(s) responsible for maintaining a healthy symbiont density, it is 59 evident that controlling algal cell divisions in hospite is important. metazoans it is referred to as the restriction point (R-point) (Pardee 1974 somewhere in its lineage (Cao et al. 2014) . Similarly, no cyclin E homolog was detected in S. Cnidarian host is regulating cell divisions in its endosymbiont, it is likely that it does so by 329 controlling the G1/S transition that seems to be regulated by the cyclin A/CDKA1 pair. 
